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Speed Molding
BILL ACHBACH, Met. Ill
Powder metallurgy is decidedly not a new sub-
ject, but during the last few years it has de-
veloped a new significance and is demanding re-
spect from the metallurgical and engineering pro-
fessions and a wider appreciation of its important
possibilities.
Powder metallurgy deals with the use of metal
powders for forming solid particles by means of
heat and pressure.
In the modern renaissance of powder metallurgy
(omitting non-metallurgical uses of metal pow-
ders, such as pigments and as chemical catalysts)
the first use of the sintering process was for mak-
ing the filaments of incandescent electric lamps.
The next stages were the production of contacts
and electrode materials; porous metal bearings (a
real innovation) ; the cemented carbides; the de-
velopment of a wide range of special magnetic
materials; and finally the use of powders to make
certain objects more cheaply than can be done by
conventional methods of casting, working and
machining.
The essential features of powder metallurgy
are the production by mechanical and chemical
means of a metal powder, and the consolidation
of this powder at a temperature below the melt-
ing point of the major constituent into a reason-
ably strong solid form.
In the manufacture of tungsten metal, only two
tungsten ores have commercial importance,
namely wolframite, (Fe, Mn) W04 and scheelite,
CaWO4. Its use as pure metal is due to several
unique properties; foremost is its high melting
temperature of 3370 °C, the highest of any metal.
Thus tungsten is the only metal now used for in-
(Continued on page 26)
In this briquetting press, the metal powder is being converted into small metal
parts. •—Courtesy Aero Digest
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Offsize metal particles are sifted from the powder. • Briquetted parts going into the sintering furnace.
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candescent lamp filaments. It is also used as a
heating element in electric furnaces in the form
of both wire and tubes, in gas discharge lamps,
and also in radio tubes. For X-ray electrodes the
high melting point of tungsten is of great sig-
nificance.
Pure tungstic oxide is prepared from the ore
concentrates and then reduced to tungsten pow-
der by hydrogen. Electrically heated tube fur-
naces having automatic temperature controls arf,
used—tungstic oxide is fed through continuously
and hydrogen flows in the opposite direction.
It is of great importance to protect the reduced
tungsten powder from moisture; either the fac-
tory is conditioned or the powder is not exposed
but manipulated in a dry gas atmosphere. Tung-
sten powder is then compacted in hydraulic
presses. The compact is pre-sintered at 1000 to
1200°C. in an atmosphere of hydrogen to
strengthen the piece so that it may be conven-
iently handled.
Pure metal is always reduced by hydrogen and
powder particle size depends on the type and par-
ticle size of the oxide, the impurities and addi-
tives, the temperature of reduction, the time of
reduction and the moisture content.
In the manufacture of tungsten wire (of vital
importance today) the tungsten compacts are al-
ways sintered by passing an electric current
through them, which must be controlled accur-
ately to prevent melting at the grain boundaries
of high resistance.
Since the linear shrinkage of the tungsten bar
during sintering amounts to about 15 per cent,
the apparent density is increased from 11 to 18
grams per cc. If a higher density is necessary,
the bar is swaged.
Cold work supplies energy to the metal, and
this lowers the recrystallization temperature and
possibly also the range of cold brittleness. As de-
formation increases, therefore, the zone in which
cold work can be performed moves to lower tem>
peratures. Cold work makes tungsten more duc-
tile instead of more brittle.
In the drawing processes carbide dies are used
for diameters down to 0.3 mm.; thereafter dia-
(Continued on page 29)
• Self lubricating bearings soak up oil.
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A complicated milling job if machined due to the
multiplicity of faces, but this metal piece is pressed
out in 20 seconds to close tolerances by powder
metallurgy.
—Cuts Courtesy Aero Digest
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ACTION! CAMERA! With-
out the high-intensity carbon
arc . . . used for photograph-
ing motion pictures and pro-jecting them in theaters . . .
we would not have the high-
quality motion pictures of
today.
CARBON, THE VERSATILE.
In addition to its electrical
uses, electric furnace graphite,
a form of carbon, is used for
making absorption towers,
heat exchangers, and pumps
for corrosive liquids; and for
making metallurgical molds.
MAN-MADE INFERNO.
Modern alloy steels are made
in electric furnaces. These
furnaces depend upon huge
carbon and graphite elec-
trodes for intense heat. They
help make more . . . and better
. . . steels.
LIFE SAVER. Activated car-
bon is necessary for gas masks
to give protection against in-
dustrial and war gases. It also
aids in the recovery of mil-
lions of pounds of solvents
used by industry each year.
When
Black Means White!
OUT OF CARBON . . . blackest substance man knows
. . . conies the whitest, brightest light that man has
achieved . . . that of the carbon arc lamp. With an
intensity of light rivaling that of the sun, the useful
carbon arc is necessary in giant searchlights for anti-
aircraft defense, battleships, and other vital uses . . .
in motion picture projectors . . . in sun lamps that
heal and lamps that increase the vitamin D content
of milk . . . in accelerated testing equipment that
points the way to longer life for fabrics, paints, plas-
tics, and other materials you use.
Without carbon and its wonders, our electrical
civilization could not have been born. For without
brushes made from carbon, electricity for light and
power could not be generated in vast amounts . . .
today's automobiles would not run . . . today's air-
planes would not leave the ground.
Without carbon, in the form of electrodes and
anodes, much of the highest quality steel, many of
the chemicals, and other useful substances vital to
this nation could not be made. For years, NATIONAL
CARBON COMPANY, INC., a Unit of UCC, has studied
carbon and graphite . . . their properties and uses . . .
and has made useful things from them. Much has
been accomplished. Through further research in
carbon, more answers for tomorrow's problems are
being found.
Research and engineering developments in carbon
made by National Carbon Company, Inc., have been
tremendously facilitated by the electric-furnace ex-
perience and the knowledge of industrial gases and
chemicaus of other Units of Union Carbide and Car-
bon Corporation.
BUY UNITED STATES WAR BONDS AND STAMPS
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street GH3 New York, N. Y.
Principal Products and Units in the United States
ALLOYS AND METALS
Electro Metallurgical Company
Iluvua-K Stellite Company
United States Vanadium Corporation
CHEMICALS
Carbide and Carbon Chemicals Corporation
ELECTRODES, CARBONS AND BATTERIES
National Carbon Company, Inc.
INDUSTRIAL GASES AND CARBIDE
The Linde Air Products Company
The Oxweld Railroad Service Company
The Prest-O-Lite Company, Inc.
PLASTICS
Bakelite Corporation
Plastics Division of Carbide and Carbon
Chemicals Corporation
SPEED MOLDING
(Continued from page 26)
mond dies are necessary. Drawn tungsten wire of
smaller diameters made by power methods has
practically the specific gravity of tungsten, 19.3
grams per cc. It has several unique properties.
The tensile strength is the highest of any ma-
terial and is of the order of 850,000 p. s. i.—more
than twice that of the hardest steel. Also, the
modulus of elasticity is extremely high, being
60,000,000 p. s. i.—twice that of steel. The linear
coefficient of thermal expansion is four million-
ths per degree C, the lowest of any pure metal.
The method alone has made possible the produc-
tion of refractory metals in useful form. The
finished product contains the metals in the exact
proportions desired, a uniformity unapproachable
by foundry methods.
The dimensions of finished products may be
held in close limits, (limits of .001 in. not uncom-
mon.). Economies in production can be effected
in many cases by reduction of wreight of the
finished product. The high pressure required to
form the pieces establishes a definite limitation
to the application of the process.
J u n e , 1 9 4 3 P a g e 29
